Geotechnical challenges for establishing an Aquifer Thermal Energy Storage (ATES) in the greater Copenhagen area (Zealand, Denmark). by Paci, Laura et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Jan 01, 2018
Geotechnical challenges for establishing an Aquifer Thermal Energy Storage (ATES) in
the greater Copenhagen area (Zealand, Denmark).
Paci, Laura; Rocchi, Irene; Sørensen, S.N.; Fabricius, Ida Lykke
Published in:
Book of Abstracts, Sustain 2017
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Paci, L., Rocchi, I., Sørensen, S. N., & Fabricius, I. L. (2017). Geotechnical challenges for establishing an
Aquifer Thermal Energy Storage (ATES) in the greater Copenhagen area (Zealand, Denmark). In Book of
Abstracts, Sustain 2017 [E-15] Technical University of Denmark (DTU).
Geotechnical challenges for establishing an Aquifer Thermal Energy 
Storage (ATES) in the greater Copenhagen area (Zealand, Denmark). 
L. Paci1*, I. Rocchi1, S.N: Sørensen2 and I.L. Fabricius1
1: Technical University of Denmark, DTU-BYG, Nordvej Building 119 2800 Kgs. Lyngby, DENMARK
2: Enopsol, Diplomvej 373, 2800 Kgs. Lyngby, DENMARK 
*Corresponding author email: laupa@byg.dtu.dk
Underground Thermal Energy Storage (in particular Aquifer Thermal Energy Storage, ATES) systems are a key 
point to guarantee the successful integration of renewable energy (e.g. solar energy and waste-to-energy) in 
a smart energy grid connected to the District Heating (DH). The lack of geotechnical data, the limited and 
poor quality of the geophysical dataset represent the main obstacle to evaluate the potential of such 
technologies. The available geotechnical information target the first 50m of the subsurface, i.e. shallow and 
cold aquifers (natural groundwater temperature around 10°C) that if used as thermal storage will limit the 
potential of UTES technologies while deeper aquifers (500-800mbgl) have a higher natural water 
temperature (around 30°C) and no risks of interfering with the drinking water reservoirs. In the greater 
Copenhagen area, the potential deep ATES target is the Upper Cretaceous limestones (Chalk Group), a 
carbonate rock consisting mainly of the remains of planktonic algae and other pelagic organisms. Figure 1 
shows some of the few data available regarding the geotechnical properties of limestones in Zealand. The 
elastic modulus of the Copenhagen Limestone (Cenozoic part of Chalk Group) does not show a specific trend 
and covers a wide range from hundreds of MPa up to 50GPa, while the elastic modulus based on deep well 
log data presents an overall increase of the elastic modulus with depth. To overcome the present insufficient 
geotechnical information, a virtual deep pilot based on the shallow ATES under construction at the Bispebjerg 
Hospital (Copenhagen), will be used to assess the best integration between ATES and renewable energies, 
focusing on identifying the long term behaviour of the system based on thermo-hydro-mechanical testing. 
These aspects are crucial to enable exploitation of the limestone at DH temperatures (40-90°C). 
Figure 1 Elastic characteristics of Chalk Group. 
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